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TTGATGGGGCCTTGAACTCAGCAATTTGACACTCAGTTAGTTACACTCCTATCACTTATCAGATCTCTATTTTTTCTCTTAATTCCAACC 

r- i : i i 1 : 1 i i i 1 : -+ 90 

AACTACCCCGGAACTTGAGTCGTTAAACTGTGAGTCAATCAATGTGAGGATAGTGAATAGTCTAGAGATAAAAAAGAGAATTAAGGTTGG 

AAGGAA7GAA7 AAAAGGA7 AGA777G7AAAAACCC7AAGGAGAGAAGAAGAAAGA7GG7G7A7AC AC7C7C7GGAG77CGT777CC7 ACT 

— , , s ; . . , i : : r 180 

TTCCTTACTTArTTTCCTATCTAAACATTTTTGGGATTCCTCTCTTCTTCTTTCTACCACATATGTGAGAGACCTCAAGCAAAAGaATGA 

n N K R i 0 L M V Y T L S G V R r r T 

GT"CCATCAGTGTACAAATCTAA73GATTCAGCAG T AATGGTGATCGGAGGAATGCTAATGT7TCTGTA7TCT7GAAAAAGCACTCTC 77 

; , ■■ : > i r 270 

CAAGG7AGT:ACATG7TTaGATTAC:TAAG7CGTCA77ACCACTAGCCTCC77ACGA77ACAAAGACA7AAGAACT777TCG7GAGaGAA 

VPSVYKSNGFSSNGORRNANVSVFLKKHSL 

5gi ii EcoR i 

7CACGGAAGa7C77GGC7GAAAAG7C t 7C77ACAA77CCGAA77CCGACC77C7ACAG77GCAGCA7CGGGGAAAG7CC77G7GCC~GGA 

i ; ; ^ . ^ . 1 r 360 

AG7GCC77C7AGAACCGAC7777CAGAAGAA7G77AAGGC77AAGGC7GGAAGA7G7CAACG7CG7AGCCCC777CAGGAACACGGACCT 

3R K i LAEKSSYNSEFRPSTVAASGKVLVPG 
ACCCAGAG7GA7AGC7CC7CA7CC7CAACAGACCAA777GAG77CAC7GAGACA7C7CCAGAAAA77CCCCAGCA7CAAC7GA7G7AGA7 

, 1 : ; , . ^ i . i j 1 -r 450 

7GGGTC7CAC7A7CGAGGAG7AGGAG77G7CTGG77AAAC7CAAG7GAC7C7G7AGAGGTC7777AAGGGG7CG7AG77GAC7ACA7CI A 
■M 7GS0SSSSS70QF£F7£7SP£NS?AS70V0 

Q 

P AG77CAACAA7GGAACACGC7AGCCAGA77AAAAC7GAGAACGA7GACG77GAGCCG7CAAG7GA7C7ACAGGAAG7G7~GAAGAGC7G 

: j , 1 i i • > i i i r 5*0 

~j 7CAAGT7G77ACC77G7GCGA7CGG7C7AA7777GAC7C77GC7AC7GCAAC7CGGCAG77CAC7AGAA7G7C:77CACAAC77C7CGAC 
y J SSTMEKASaiKTENDOVSPSSDLTGSYESL 

t 

U' 1 GA7777GC7-CA7CAC7ACAACTACAAGAAGG7GG7AAAC7GGAGGAG7CTAAAACA77AAA7AC77C7GAAGAGACAA77A7TGA7GAA 

£ . . : 1 ■ ! i r 630 

J C7AAAACGAAG7AG7GA7G77GA7G77C77CCACCA777GACC7CC"CAGA777TG7AA777A7GAAGAC77C7C7G77AA7AAC7AC77 
Q DFASSLGLGEGGKLEESKTLNTSEET I I 0 E 
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7C7GA7AGGA7CAGAGAGAGGGGCA7CCC T CCACC~GGAC~7GG7CAGAAGA7T7A7GAAA7AGACCCCC" r 777GACAAAC7A7CG""CAA 

: i ■ ■ ' i r 720 

AGAC7A7C07AG7C7C7C7CCCCG7AGGGAGG7GGACC7GAACCAG7C77C7AAA7AC777A7CTGGGGGAAAAC7G777GA7AGCAG7 T 

SDR j RERGIPPPGLGGK I YEIDPLLTNYRQ 

CACC77GA77ACAGGTA77CACAG7ACAAGAAAC7GAGGGAGGCAA77GACAAG"A7GAGGG7GGTT7GGAAGCC777-C7CG*GG"7A7 

i 1 = i S 10 

G7GGAAC"AA7G7CCA7AAG7G7CA7GT7C777GAC7CCCTCCG77AAC t GT7CA7AC7CCCACCAAACC7'CGGAAAAGAGCAC:aa-A 

H L C Y R Y S Q Y K '< L R E A 1 D < Y E G G L E A F S R G v 

Fvu 1! 

GAAAAAA-GGG-7-CACTCG*AG7GC-TACAGG7A7CAC"a:cGTGAG7GGGC-C7-GGTGCC:aG7CAGC7GC:C7CA^-GGAGA-77C 
. . — — 9C0 



;-7tt:""a:::aaag7gagca7cacga7g7::a7ag7gaa-ggcac":ac::gagaa::acggg"cig7cgacgggag7aac: 
ek-gf7Rsa7g:"yrewalgagsaal:: 



AACAA~~GGGACGC -AA'GG 7GACA" A~GAC~GGGAA~3A A GG~G~C~GGGAG A C~3C CAAA"AA~G~3GA~3G ^'CGT 

" G-* - -A:::-GCGT*"A:GAC"G"iA-AC-GAGC:-"-:T-AAAC:A:AGAC::":7AAAAAGACGGT7-A77ACAC:7ACCAAGAGGA 
N n * : A \ A c : M 7 R n e f G V W E I r L ? N N V 0 G S P 

gcaa""::":-73GG":ca3ag7gaaga7acg7a7ggacac"cca"cagg7g"aagga-7 c:a--cc7gc"7gga-:aac"ac*:"""a 

— ■ : ~ iCSO 

C3-'AACGAG-ACC:AGGrc-CACT-C T A-GCATAC:"G:GAGG^iGTCCACAA7TCCTAAGG"AAGGACGAACC~AGT"GA:GAGAAAT 
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C AGCT TCC TGATGAAATTCC AT AT AATGG A AT AC ATT AT GATCCACCCGA AG AGG AG AGGTAT A TC TTCCAACACCCACGGCC A A AG AAA 

1 j , j 1 ■ 1 ! 1 i 1 1 ! i r \ 170 

GTCGAAGGACTACTTTAAGGTATATTACCTTATGTAATACTAGGTGGGCTTCTCCTCTCCATATAGAAGGTTGTGGGTGCCGGTTTCTTT 

GLPOEIPYNGIHYOPPEEERYIFQHPRPKK 

Xmnl 

C:AAAG"CGC7GAGAATATATGAATCTCA'ATTGGAATGAGTAGTCCGGAGCC'AAAATTAACTCA'ACGTGAA-TTTAGAGATGAAGTT 

, : . , i : i r 1250 

GGTTTCAGCGACTCTTATATACTTAGAGTATAACCTTAC7CATCAGGCCTCGGA7TTTAATTGAGTATGCACTTAAAATCTCTACTTCAA 

? K S L R I YESHtGMSSPEPKlNSYVNFRQEV 
HinD ill 

CTTCCTCGCATAAAAAAGCTTGGGTACAATGCGCTGCAAATTATGGCTATTCAAGAGCATTC'TATTACGCTAGTTTTGGTTATCATGTC 
, : ; , . , . , : ; r 1250 

GAAGGAGCGTATTTTTTCGAACCCATGTTACGCGACGTTTAATACCGATAAGTTCTCGTAAGAATAATGCGATCAAAACCAATAGTACAG 
-LPS IK1CLGYNALQ1MAI QEHSYYASrGYHV 

ACAAATT r T'TTGCACCAAGCAGCCGTTTTGGAACGCCCGACGACCT'AAGTCTTTGATTGATAAAGC7CATGAGCTAGGAATTGTTGTT 

; i i . : . i i r lii^O 

TGTTTAAAAAAACGTGGTTCGTCGGCAAAACCTTGCGGGCTGCTGGAATTCAGAAACTAACTATTTCGAGTACTCGATCCTTAACAACAA 

7NFFAPSSRFGTP0QLKSL IOKAHELG I VV 

CTCATGGACATTG~TCACAGCCATGCATCAAATAATACTTTAGATGGACTGAACATGTTTGACTGCACCGATAGT7GTTACTTTCACTCT 

^ ; , j 1 , 1 i : , 1 r 1530 

G AGT AC CTGTA AC AAGTGTCGGTACGTAGTTT ATT ATGAAATCTACCTGACTTGT A CAAACTG AC G TGGCTATC AAC A A TG A A AGTGAGA 

LMOIVHSHASNNTLOGLNMFDCTDSCYFHS 
Sacl 

GGAGCTCGTGGT7ATCATTGGA7GTGGGATTCCCGCCTCTTTAACTATGGAAACTGGGAGGTACTTAGGTATCTTCTCTCAAATGCGAGA 

; . , 1 : r i ■ 1 r 1520 

C C TC G AG C A CC A A TAG T AAC CTACACCCTAAGGGCGGAGAAATTGATACCTTTGACCCTCCATGAATC CAT AGAAG AG AG TTTACGCTCT 
GARGYHWMWDSRLFNYGNWEVLRYLLSNAR 

TGGTGG TTGG A TGCGTTC A A ATTT G ATGGATT" AG ATTTGATGGTGTGAC A TC A ATGATGT AT A TTCACCACGG ATT ATCGGTGGGATTC 

, : , ; , . , . i ' i r 1710 

ACCACCAACCTACGCAAGTTTAAACTACC'AAATCTAAACTACCACACTGTAGTTACTACATATAAGTGGTGCCTAATAGCCACCCTAAG 
W.WLOArKrOGFRFOGVTSMflY [HHGLSVGF 

Hinc il 

ac-gggaac"acgaggaatactttggact:gcaac-gatgtggatgctgttgtgtatctgatgctggtcaacga-:ttattca7gggc: 
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TGACCC t "GATGCTCC~TATGAAACCTGAGCGTTGAC7ACACCTACGACAACACA~AGACTACGACCAGTTGC":aGAA7AAG7ACCCGAA 
7-GNYEEYFGuATOVDAVVYLflLVNOLLMGL 

t ~cccaga-gcaattaccattggtgaaga-g-tagcggaatgccgaca-t-:-g-attcc:gtc:aagagggggg7G-tggctt-gactat 

, . < — : 1830 

AAGGGTC7ACG77AA7GG7AACCAC7TCTACAATCGCCTTACGGC7G7AAAACA7AAGGGCAGG77C"CCCGC:aCAACCGAAAC7GA7A 

fpuaitigecvsgp. pt-cipvcesgvgfoy 
:ggc"gca"-tggcaa-~gctga7aaacgga*"gagttgct*:aagaaacgg3a~gagga"-ggagag'ggg"ga-a-*-g r "ca-acac"g 

, . — — r 1930 



g::gacg-a-accgttaacgac-a-ttg::-aa:tcaacgagt-c-^tgccc"ac~::taac:-::tcacccac'"a-aacaag'atg"gac 

5 _ - « a : A G < = : I L L < '< =: C E C W = V G G '. "/ - " l 

a:^-^-aga^gatgg"CGGaaaag*g'G — ca-acgc~gaaagtca-ga-caagc~:~ag~cgc~ga~aaaac:-~agcat~ctgg:tg 

. ■ — — — — 2070 

-GTT"^":""~:~ACCAGCG""7"CACACAAaG~ATGCGAC"TTCaG7-C'aG77CGAGA7CaGCCAC"ATT"~GA"AT:GTAAGAC:GAC 

-NS2VSE<CvSYAES-CCALVGGK7:aFwl 
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ATGGACAAGGATATGTATGATTTTATGGCTCTGGATAGACCGTCAACATCA7TAATAGATCGTGGGATAGCATTGCACAAGATGATTAGG 

1 ; ; 1 i I i 1 • ■ 

TACCTGTTCC TATACATACTAAAATACCGAGACCT ATCTGGCAGTTGT AGT AATTATCTAGCACCCTATCGTAACGTGTTCTACTAATCC 
MOKOMYOrMALORPSTSL IDRGIALHKMIR 
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Kpn I EcoR 1 

C i icjsAALiA.GuuAi iAGGAGGAGAAGGG^ACCiAAA. . 1 CA i GGGAAA . GAA \ <CGGC^ACCCiGAG>GGAf i GA i ! iCCC'AGGGC. 

, ; ^ , . ; r 2250 

GAACATTGA . ACCCTAATCCTCGTC'TCCCATGGATTTAAAG'ACCCTTTACTTAAGCCGGTGGGACTCACCTAACTAAAGGGATCCCGA 

LV7MGLGGEGYLiMrMGNEFGHPEWlDFPRA 

gaacaacacctctctgatggctcagtaatccccggaaaccaattcagttatgataaatgcagacggagatttgacctgggagatgcagaa 

■ ■ ; , ; , . i , r 22*0 

cttgttgtggagagactaccgagtcattaggggcctttggttaagtcaatactatttacgtctgcctctaaactggaccctctacgtctt 
e.qhlsdgsvrpgnqfsyokcrrrfolgoae 

Ssp i 

tatttaagataccgtgggttgcaagaatttgaccggcctatgcagtatcttgaagataaatatgagtttatgacttcagaacaccagttc 

: , 1 , , . , : : . i r 2430 

ATAAATTCTATGGCACCCAACG7TCTTAAACTGGCCGGATACGTCATAGAACTTCTATTTATACTCAAATACTGAAGTCTTG7GG7CAAG 
YLRYRGLGEFORPMQYLEDKYEFMTSEHQF 

U A7ATCACGAAAGGA7GAAGGAGATAGGA7GATTGTATTTGAAAAAGGAAACC7AG7T7TTG7CT77AATTTTCAC7GGACAAAAAGC7AT 

Li — ; — , : , i . 1 i i > , r 2520 

O 7A7AG7GC777CC7AC77CC7C7A7CC7AC7AACA7AAAC77777CC777GGA7CAAAAACAGAAA77AAAAG7GACC7G77777CGA7A 

|H I SRK DEGORM I VrEK GNLVFVFNFHW7KSY 

m 

M 7CAGAC7A7CGCA7AGCC7GCC7GAAGCC7GGAAAA7ACAAGG77GCC77GGAC7CAGA7GA7CCAC77777GG7GGC77CGGGAGAA77 

X, i . : ; : . : = i r 2610 

UJ AG7C7GA7AGCG7A7CGGACGGAC77CGGACC7777A~G77CCAACGGAACC7GAG7C7AC7AGG7GAAAAAC:ACCGAAGCCC7C77AA 

*t* SDYR I ACLKPGKYKVALDSDDPLFGGFGRI 
s 

hi GA7CA7AA7GCCGAA7A777CACC777GAAGGA7GG7A7GATGA7CG7CC"CG77CAA77A7GG7G7A7GCACC77G7AAAACAGCAG7G 

■ V , ► , : : i s ■ 2700 

# C7AG7A7"TaCGGC77A*:aAAG7GGAAAC7 t CC7aCCA7AC7AC7AGCAGGAGCAAG77AA7ACCACA7ACG7GGAACA7777G7CG7CAC 

■O. D H N A E Y F 7 F E G W Y 0 D R P R S IMVYAPCK7AV 

G7C7A7GCAC7AG7AGACAAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAG7AGCAGCAG7AGAAGAAG7AG7AG7AGAAGAAGAA 

: . — — — 2790 

CAGA7ACG7GA7CA7C7G777C77C77C77CT7C77CT7C77C77C77CT7C77CA7CG7CG7CA7C77C77CA7CA7CA7C77C77C i 7 

VYALYQKEEEEEEEEEEEVAAVEEVVVEEE 

Ssp i 

7GAACGAAC"G"GA7CGCG~"GAAAGA77~GAACGC7ACA7AGAGC77C77GACG7A7C"'GGC AA~ A77GCA~C AG7C7~QGCGGAA"; 



AC77GC7"GAAC AC7AGCGC AAC777C"AAAC77GCGA"*G7 A7C tCGAAGAAC7GCA;AGACCGi . A'AACG . AG . 'lAGAACC'o^C • i > 
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C 7 AC 7 7 aaa*ACaGC"aCGa:::TGC"AGC"' t AAGGaCG7CCGGCCCCC7GGGGAATCAAGA 

Eia-I C eo * ^ 7-/3 1 
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-180 Y H90 +200 +2\0 +220 

I YE I DPLL i NYRGHLDYRYSQYKKLREA I DKYEGGLEAF SRGYEKMGFTR 
: : : D p _L. Y : H: . R . : Y . : I: KYEG LE. F: : GY K GF R 
LLNLDPi LEPYLDHFRHRMKRYVDQKMLI EKYEGPLEEFAQGYLKFGFNR 

"100 - 1 10 A -120 A -130 ±\lio 

y230 ,-240 +250 Y 260 +270 

SATG I TYREWALGAQSAAL I GDFNNWD ANAD I MTRNEFGVWE I FLPNNVD 
... I. YREWA : AQ. A. : IGDFN. W: : : . : : M. : : : FGVW. I : P- VD 
EDGC I VYREWAP AAQEAEV I GDFNGWNGS NHNMEKDQFG VWS I R I PD - VD 

"150 -160 A -170 A -180 A -,90 

r280 Y 290 +300 +3\0 +320 

GSP A I PHGSRVK i RMOTPSGV-KDS IP AW I NYSLQLPDE I --PYNG I HYD 
: . P. I PH. SRVK: R. . : GV D. I PAW I : Y: . PY: G: D 

SKPV I PHNSRVKFR FKH GN GVW VDR IP AW IKY AT ADA TK FAAPYDGV YWD 
-200 -210 -220 -230 ^240 

v-330 ,-340 +350 +360 +370 

j-t PPEEERYIFQHPRPKKPKSLRI YESHI GMSSPEPK INSYVNFRDEVLPRI 
O PP . ERY F: . PRP KP: : R I YE: H: GMSS: EP: : NSY : F D: VLPRI 
O PPPSERYHFKYPRPPKPRAPRI YEAHVGMSSSEPRVNSYREFADDVLPRI 
UJ ^250 A -260 "-270 A -280 A -290 

5 y380 y-390 +i\00 Y 410 Y -420 

p KKLGYNALQ I MA. I QEHSYYASFGYHVTNFFAPSSRFGTPDDLKSL IDKAH 

Hi K ,YN::Q:MAI EHSYY: SFGYHVTNFFA S: R: G. P: DLK L IDKAH 

- KANN YN7 VQLMA I MEHS YYGSFGY HVTNFFAV SNRYGNPEDLKYLI DKAH 

h ~300 -310 -320 A -330 -340 

u ^430 Y 440 ^450 Y -460 y -470 

|U ELG I VVLMD I VHSHASNN7LDGLNMFDC 7DSCYFHSGARGYHWMWDS 

£ • LG: VL: D: VHSHASNN. DGLN FD : : . . YFH: G. RGYH : WDS 

6 SLGLQVL VDV VHSHASNN V7DGLNGFD i GQGS QESYFHA.GERGYHKLWDS 
W -350 A -360 -370 -330 -390 

*-480 ^490 Y 500 ^510 +520 

RLFN YGNWEVLRYLLSNARWWLDAFKFDGFRFDGV73NMY IHHGLSVGFT 
RLFNY: NWEVLR: LLSN RWWL: . : : FDGFRFDG: 7SM: Y: HHG: : : GF7 
RLFN YANWEVLRFLLSNLRWWLEE YNFDGFRFDG I 7SML YVHHG I NMGF7 
A -400 -410 -420 -430 -440 

y-530 Y 540 Y 550 y -550 Y 570 

GNYEEYFGLATDVDAVVYLMLVNDL I HGLFPDA I 7 IGEDVSGMP7FC IPV 
GNY: EYF: A7DVDAVV YLML. N: LIH : FPDA. . I: EQVSGMP. : PV 
GN YM EYFSE A i DVD AW YLMLANNLI HK I FPD AT V i AEO VSGMPGLSRPV 
-^50 -^60 -470 -480 -490 

v580 Y -590 Y 500 Y 610 Y -520 

Q E G G V G F D Y R L H f A ; A D K R I E L L K - K R D E D W R V G D ! V HTLTNFRWSE K C V 
tGG: GFDYRL MAI: DK: I: LK K. DEDW : : : . : L~NRR : EKC: 
SEGG iGFDYRLAMA IFCKW I D v LK NKN DEDW3 MK EV~ S3 L7N RR Y7EKC I 
-500 -510 A -520 -53C A -540 
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.630 .-640 .-650 .-660 v ~670 

SYAESHDQALVGDK i I AFWLMDKDMYDFMALDRPSTSL I ORG I ALHKM IR 
: YAESHOQ: : VGDKTIAF LMDK: MY. M: : : : * • DRG I ALHKM I ' 
AY AE SH.DQS I VGDKTI AFLLMDKEMYSGMSCLTDASP VVDRG I ALHKM I H 
-550 A -560 A -570 A -580 *590 

.-680 Y -690 .-700 Y -710 Y -720 

LV i MGLGGEGYLNFMGNEFGHPEW I DFPRAEQHLSDGSV I PGNQFSYDKC 
: TM: LGGEGYLNFMGNEFGHPEWIDFPR GN- SYDKC 

FF i M ALGGEGYLNFMGNEFGHPEW I DFPR EGNNWSY DKC 

"600 -610 A -620 A -630 

,-730 ,-740 +750 ^760 Y -770 

RRRFDLGDAEYLRYRGLQEFDRPMGYLEDKYEFMTSEHQF I SRKDEGDRM 

RR: . : L: D: E. LRY: : : . FDR: M: L: : K: . F: : S. . Q: : S D 

RRQWNLADSEHLRYKFMNAFDRAMNSLDEKFSFLASGKG I VSSMDDDNKV 
-640 A H350 A H360 A -670 A -680 

.-780 ^790 .-800 .-810 Y -820 

I VFEKGNLVFVFNFHW7KSYSDYR I ACLKPGKYK VALDSDDPLFGGFGR I 
: VFE: G: LVFVFNFH . : : Y. : Y: : : C PGKY: VAL: SD. FGG GR 
VV FERGDLVFVFNFHPNN7 YEGYK VGCDLPGKYRVALGSDAWEFGGHGRA 
-690 A -700 A -710 A -72Q ^730 

f830 .-840 .-850 Y -860 

DHNAtYFT FEGWYDDRPRS I MVYAPCKTAVV YALVDKEEEEE 

: H: . : . F i_ E. : : : RP. S: . V : P : T V. Y VD E 

GHDVDHF i SPEG I PGVPETNFNGRPNSFK VLSPAR7C VAYYR VDERMSET 
-740 A -750 A -760 A -770 A -780 

.870 
EEEEEEV 
E: : . : : 

EDYQTDI Off \ 

A 790 n^. 6 (cow) 



.-10 .-20 .-30 .-40 

MVYTLSGVRFPTVPSVYKSNGFSSNGDRRNANVSVFLKKH- - SLSRK I LA 
MVYT: SG: RFP. : PS: . KS : . ORR. : : S FLK: : S: SR. L 

MV-YT 1SG [RFPVLPSLKKS TLRCDRR ASSHSFFLKNNSSSF SRTSLY 

-10 -20 -30 -40 

.-50 .-SO .-70 .-80 .-90 

EKS5YNSEFRPSTVAASGK VLVPGTQSDSSS53T0QFEFTETSPENSPAS 
. K S : SE : : ST: A. S: KVL: P. . Q 0: S S : OG: E 
AK FSRDSETKSST I AESDK VL I PEDQ-DNSVS LADQL EN PO I TSEDAQNL 
-50 -60 -70 ^80 -90 

oOO .-110 .-120 .-130 ^-140 

TDVOSSTMEHASG ! KTEND OVERS SDL TGSVEELOFASSLQLQEGGK LEE 
. D: TM. : : : : : . : : . . . : .::.:. . . : . : S : . 

EDL TMKDGNKYN ID-ESTSSYREVGDEKGSVTSSSLVDVNTDTQ --A 

-100 -110 A -120 -130 M40 

y150 f160 *170 .-180 y-190 

SKTLNTSEETI I DESDR I RERG I PPPGLGQK I YE I OPLLTNYRQHLO YRY 
. KT S: . . : :. :I IPPPG GQKIYEIDPIL . . RQHLD: RY 

KKTSVHSDKKVKVDKPK I I PPPGSGQK 1 YE IDPLLQAHRQHLDFRY 

-150 -160 ^1 70 -180 

.-200 .-210 .-220 .230 Y 240 

SQ YKKLREA I DK YEGGLEAFSRGYEKMGF7RSATG ITYREWALGAQSAAL 
: QYK: : RE. I DKYEGGL: AFSRGYEK. GFTRSATG 1 TYREW: GA: SAAL 
GQYKRIREE IDKYEGGLDAFSRGYEKFGFTRSATGITYREWGPGAKSAAL 
-190 -200 -210 -220 -230 

.-250 .-260 .-270 .-280 .-290 

IGDFNNWDANAD i MTRNEFGVWE I FLPNNVDGSPA IPHGSRVK I RMDTPS 
: GDFNNW: : NAD: NT: : . FGVWE I FLPNN. DGSP: IPHGSRVK I: MDTPS 
VGDFNNWNPNAD VMTKD AFGVWEI FLPNN AQGSP? I PHGSRVK I HMD TPS 
-240 -250 -260 -270 -280 

.-300 .-310 .-320 .-330 .340 

GVKOS I PAW I NYSLQLPDE I PYNG I HYDPPEEERY I FGKPRPKKPKSLR I 
G: KDSIPAWI: : S: Q P: E I PYNG I . YDPPEEE: Y: F: HP: PK: P: S: RI 
G I KDSI PAW IKFSVQAPGE I PYNG I YYDPPEEEKYVF KHPQPKRPQS I R I 
-290 -300 -310 -320 -330 

.-350 .-360 .-370 .-380 .-390 

V E5H I GMSSPEPK i NSYVNFRDEVLPR I KKLGYNALG i MA I QEHSYY ASF 
YESH i GMSSPEPK I N: Y. NFRD: VLPR ! KKLGYNA: C I MA I QEHSYY ASF 
YE Sri I GMSSPE? K i NTY AN FRD CV LPR I K KLGYNAVQ [ M A I QEHSYY ASF 
-340 -350 • -360 -370 -380 

.-'-00 .-410 .-^20 .-430 .-^40 

G v '-7TNFFAPSSRFGTFDGLKSL 1 DK A HELG • ' / V L M C ! V H SHASNNTLDG 
G V -V7NFF APSSR-GT?: CLKSL'.D: ArELG: : VLMG VHSh: SNNTLCG 
G v -V TNFFAPSSRFGTP EC LKSL ! C R A H E'_G'_ l V L M 3 i V H S H S S N N T L 0 G 
-390 --00 -410 -^20 -430 



,-450 .-^60 .-470 .-480 .-490 

LNMFDCTDSC YFHSGARQYHWIiWDSRLF NYGNWEVLRYLLSNARWWLOAF 
LNMFO TD: YFH: G: RGYHWMWOSRLFNYG: WEVLRYLLSNARWWLD. : 
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Bgi n 

GGA7GC7AA7G777C7G7A77C77GAAAAAGCACTC7C777CACGGAAGA7C77GGC7GAAAAG7C7TCT7ACAA77CCGAATCCCGACC 

I i : 1 i ' ' ' • ! : 1 h 90 

CCTACGArTACAAAGACATAAGAACTTTTTCGTGAGAGAAAGTGCCTTCTAGAACCGACTTTTCAGAAGAATGTTAAGGCTTAGCGCTGG 

ANVSVrLKKHSLSRK iLAEKSSYNSESRP 
TTCTACAG T TGCAGCATCGGGGAAAG7CCTTGTGCC"GGAAYCCAGAGTGATAGCTCC'CATCCTCAACAGACCAATTTGAG7TCACTGA 

! , , , : , , ! i i r 130 

AAGA7G7C A ACG7CG7 AGC C CC 777CAGGA AC ACGGACC77RGG7CTCAC7 A 7CGAGGAG7AGGAG77G7C7GG7TAAAC7CAAG7GACT 
STVAASGKVLVPG^QSDSSSSSTOQFEFTE 

GACA7C"CCAGAAAA77CCCCAGCA7CAAC7GA7GTAGA7AG77CAACAA7GGAACACGC7AGCCAGA77AAAAC7GAGAACGA7GACG7 

- i i i . i ' ; i i r 270 

C7G7AGAGGTCT777AAGGGG7CG7AG77GAC7ACA7C7A7CAAG77G77ACCT7G7GCGA7CGG7CTAA7777GAC7C7TGC7AC7GCA 

7S?ENS?AS70V0SS7MEHASQIK7EN0DV 
7GAGCCG7CAAG7GA7C77ACAGGAAG7G77GAAGAGC7GGA7777GC77CA7CACTACAAC7ACAAGAAGG7GG7AAAC7GGAGGAG7C 

: ; : , 1 i 1 : i i . r 360 

ACTCGGCAG77CAC7AGAA7GTCCT7CACAAC77C7CGACC7AAAACGAAG7AG7GA7G77GA7G77C77CCACCA777GACC7CCTCAG 
EPSSOLTGSVEELOFASSLQLQEGGKLEES 

7AAAACA77AAA7ACT7C7GAAGAGACAA77A77GA7GAA7CTGATAGGA7CAGAGAGAGGGGCA7CCC7CCACC7GGACT7GG7CAGAA 

: ; . , ; , : i ■ i u 450 

AT7TTGTAAT7TATGAAGACTTC7CTGTTAATAACTAC7TAGACTATCCTAGTCTCTCTCCCCGTAGGGAGGTGGACCTGAACCAGTCTT 
K7LN7SEE7 ( [QESCRIRERG1PPPGLGQK 

nine II 

GA777A7GAAA7AGACCCCC7777GACAAAC7A7CG7CAACACC77GA7~ACAGG7A77CACAG7ACAAGAAAC7GAGGGAGGCAA7TGA 

i . ; : , j . . i , s i r 540 

C7AAA7AC777A7C7GGGGGAAAAC7G777GA7AGCAG77G7GGAAC7AA7G7CCA7AAG7G7CA7G77C777GAC7CCC7CCG77AAC7 

IYE10PLL7NYRQHLQYRYSQYKKLREAI0 
HinD 111 

CAAG7A7GAGGG7GG777GGAAGC7777TC7CG7GG77A7GAAAAAATGGG777CAC7CG7AG7GC7ACAGG7A7CAC77ACCG7GAG7G 

j 1 , : , 1 1 ■ ■ 1 r 630 

G77CA7AC7CCCACCAAACC77CGAAAAAGAGCACCAA7AC777777ACCCAAAG7GAGCA7CACGA7G7CCA7AGTGAATGGCACTCAC 

KYEGGLEAFSRGYEKKGF7RSA7G! 7YREW 
Pvu II 

GGC-CC'GG7GCCCAG7CAGC7GCCC7CA77GGAGA777CAACAA77GGGACGCAAA7GC7GACA77A7GAC7CGGAA7GAA777GG7G7 

1 : i — i 720 

CC GA GG AC C AC GG G 7C AG7 C G AC GGGAG7 AA CCTC7 AAAG77G7 7 A ACCC7GCG777 AC GACG7AA7AC7GAGCC77 A C77AAACC AC A 

APGAQSAAL I GOFNMWOANAD I M7RNEFGV 

C7GGGAGA-7" 7C7GCCAAA7AA7G"GGA"GG77C7CC7GCAA-'CC7CA'GGG7CCAGAG^GAAGA7ACGYA75GACAC7CCA7CAGG 
... ■ i- ' ' S10 

GACCC":7AAAAAGACGG777A77ACACC"a::aAGAGGACG77AAGGAG7ACCCAGG::"CAC77C7A7GCR7ACC"TG7GAGG7AG7CC 
V E : - L 3 N N V DGS p a:?HG3RVK [ R M 0 7 ? S G 

"G"A^^GA""*CCA-"'::""GC""GGA7:AA:*AC"CT*TiCAGC~"C:~GA"GAAA~"C:A"A-AA-SGAA-A"*A77A-GA'':C-:CCGA 
— _____ ■ ■■ — : 9CG 



ACAA"~CC'AAGG* AAGGACG-ACC7AG7~GA7GAGAAA~G~CGAAGGAC~AC"-AAG3 A7A77ACC7"A**A AA , AC~AGG~GGGC i 

AGAGGA3AGG"A-^":-'C:AACAC::-:GGC:AAAGAAACCAAAG7:GC7GAGAA7A7A-GAA7C7CA7A7TGGAA7GAG r AG"::GGA 

^ — . — : 990 

:::a7AYAGAAGG''G7GGG7GCCGG777C7-7GG7T7:aGCGAC*C77A7a-AC77AGAG7A7AACC7-AC7CA7:aGGCC7 

E E ? v - c o ri P R ? '< K ? < S L R i Y E S H I G « S S ? E 



Xmn ! 

GCCTAAAA~TAACrCATACGTGAATTTTAGAGATGAAGTTCTTCCTCGCATAAAAAASCTTGGGTACAATGCGGTGCAAATTA7GGCTAT 
, : > ; ; , . ; , : . , r 1080 

CGGATTTTAATTGAGTATGCACTTAAAATCTCTAC7TCAAGAAGGAGCGTATTTTTTSGAACCCATGTTACGCCACGTTTAATACCGATA 
? K [ NSYVNFROEVLPR I K^LGYNAVQ I tt A I 

TCAAGA GC A 7~C T~A TT A 7GC T AGTTTTGG T TATCA~GTCACAA ATT TTTTTGC AC C A AGCAGCCGTT7TGGAACGCCCGACGACC~T A A 
. : , i ^ . : ; - 1 170 

agttc":gtaagaataatacgatcaaaaccaatagtacagtgtttaaaaaaacgtggttcgtcggcaaaaccttgcgggctgctggaatt 

GErSYYASFGYr, VTNFrAPSSRFG'PODLK 

G7CT T~G A'"*G A TA A AGCTC A TGAGC 7 AGGAAT7G77GTTC7CA"rGG AC ATTGTTC AC AGCCA'GCATCAA AT A AT AC TTT AG ATGGACT 
. j , , j j , , 1260 

CAGAAACTAACTATTTCGAGTACTCGATCCTTAACAACAAGAGTACCTGTAACAAGTGTCGGTACGTAGTTTATTATGAAATCTACCTGA 
SLiOKAHELGIVVLMDI V HSHASNNTLQGL 

Sac ! 

GAACA"GT"TGACGGCACAGATAGTTGTTACTTTCACTCTGGAGCTCGTGGTTATCATTGGATGTGGGATTCCCGCCTCTTTAACTATGG 



1250 



CTTGTACAAACTGCCGTGTCTATCAACAATGAAAGTGAGACCTCGAGCACCAATAGTAACCTACACCCTAAGGGCGGAGAAATTGATACC 
NMFCGTQSCYFHSGARGYHWMWDSRLFNYG 

AAACTGGGAGGTACTTAGGTATCTTCTCTCAAATGCGAGATGGTGG7TGGATGAG7TCAAATTTGATGGATTTAGATTTGATGGTGTGAC 
i , j , = . 1 1 . i i r iaao 

TTTGACCCTCCATGAATCCATAGAAGAGAGTTTACGCTCTACCACCAACCTACTCAAGTTTAAACTACCTAAATCTAAAC7ACCACACTG 
NWEVLRYLLSNARVWLOEFKFDGFRFDGVT 

ATCAA7GATGTA7AC7CACCACGGA7TATCGGTGGGATTCACTGGGAACTACGAGGAATACTTTGGACTCGCAACTGATGTGGATGCTGT 

, j ; , 1 s , i j i r 1530 

TAGTTACTACATATGAGTGGTGCCTAATAGCCACCCTAAGTGACCCTTGATGCTCCTTATGAAACCTGAGCGT i GACTACACCTACGACA 

SrtMYTHHGLSVGrTGNYEEYFGLATOVDAV 
Hinc II 

TGTGTATCTGATGCTGGTCAACGATCTTA77CACGGGCTTTTCCCAGA7GCAATTACCATTGGTGAAGATGTTAGCGGAATGCCGACA7 



1620 



1710 



ACACA7AGACTACGACCAGTTGCTAGAATAAGTGCCCGAAAAGGGTCTACGT7AATGGTAACCACTTCTACAATCGCCTTACGGCTGTAA 
Y v LMlVNOL iKGLFPOA I T I GEOVSGKPTF 

Nde I 

T""G T A""CCCG^^CAAGATGGGGGTGTTGGCTTTGACTATCGGC T GCATATGGCAATTGCTGA*TAAATGGATTGAGTTGCTCAAGAAACG 

AACATAAGGGCAAGTTCTACC:CCACAACCGAAACTGATAGCCGACGTATACCGTTAACGAC"ATTTACCTAAC T CAACGAGTTCTTTGC 
C * ? VQD G GVGFGYRLHKA IAQKW1ELLKKR 

GGATGAGGAT'GGAGAG*GGGTGATATTG"""CATACACTGACAAA"AGAAGA"GGTCGGAAAAG7G7GT-TCA'^CGCTGAAAGTCATGA 

_ — __ _ — • — I SCO 

CC7AC"::7AAC:^C T CACCCAC7A7AACAAG7A7G7GAC7G7"7A7C77:7ACCAGCC777^CACACAAAG"AKG:GAC77-CAG7A:T 

D I G W R V GO ; VHTLTNRRWSE<CVS"AESHO 

hinc 1! 

'C-AGC"*l~AG~CGG~GA"r-AAAG"A^AGCA^ v C"GGG"GA*"GGACAAGGA~A"'G~A~GAT"~'A~3GC~C T 3G-TAGAC-G.--AACA 2 



1SSC 



A _ V G Z < 7 ; a ~ h _ M Z '< 0 



m y C " - M A Z R R 2 S 
ton 1 

jA~CG~*GGGA~-GCA GCAC-AGA - G~~~~GGC~~G~AAC~A.GGGA, AGGAGGAGAAGGGiAC- AAA. i i C A G^>j^AA 
:T^GCACGCTATCG7 AACG"G7'C7 AC7AA7CCGAACA7TGA7ACCC7AATCCTCCTC~TCCGA7GGA777AAAG7ACGC" : "7 7 
ORG i ALhKMlRLVTMGLGGEGYLNFMGN 



1980 



rig. j ( ccvv . ) 1^/31 



m 



EccR I 

TGAATTC G GCC ACCC TG AGTGG ATTGA"TTCCC T AGGGCTGARC A AC ACCTCTCTGATGGCTC ACT AATTCCCGGAAACC A A TTCAGTT A 

-— 1 ! i ! i s ■ i - r 2070 

AC i i AAGCCGGTGGGACTCACCTAACTAAAGGGATCCCGACTYGTTGTGGAGAGACTACCGAGTCATTAAGGGCCTTTGGTTAAGTCAA7 



G H ? E W IOFPRAEQHL S DGSV I ? G N G F S 



Ssp 1 Nco ! 

TGATAAATGCAGACGGAGA7T7GACCTGGGAGATGCAGAATAT7TAAGATACCATGGG77GCAAGAAT77GACCGGGC7ATGCAGTATCT 
' i • i 1 i 1 i 1 i ! ■ 

AC7A777ACG7C7GCC7C7AAAC7GGACCC7C7ACG7C77A7AAA77C7A7GG7ACC:AACG77C77AAAC7GGCCCGA7ACG7CA7AGA 
0 K C RR RFDLGDAEYLR Y H GLGEFQRAMGYL 



2160 



7GAAGA7AAA7A7GAG777A7GAC77CAGAACACCAG77CA7A7CACGAAAGGA7GAAGGAGA7AGGA7GA77G7A777GAAARAGGAAA 

— i i , : . i , i s 1 ; f- 2250 

AC7 i C i A777A7AC ! CAAA7AC7GAAG7C77G7GG7C AAG7A7AG7GC7TTCC 7AC77CC7C7A7CC7AC7AACA7AAAC777 Y7CC777 
EDKYEFMTSEHQFi SRKDEGQRfliVFE^GN 

CC7AG T 7777G7C777AA7777CAC7GGACAAA7AGC7A7TCAGAC7A7CGCA7AGGC7GCC7GAAGCC7GGAAAA7ACAAGG7*GGC77 
: 1 ■ i ■ ; , j , ; 1 , 1 r 23^0 

GGA7CAAAAACAGAAA77AAAAG7GACC7G777A7CGA7AAG7C7GA7AGCG7A7CCGACGGAC77CGGACC7777A7G77CCAACCGAA 
IVFVFNFHW7NSYSDYR I GCLKPGKYKVGL 

Ssp 1 

GGAC7CAGA7GA7CCAC77777GG7GGC77CGGGAGAA-7GA7CA7AA7GCCGAA7A7 T 7CAC:7C7GAAGGA7CG7A7GA7GATCGYCC 



j** CC7GAG7C7AC7AGG7GAAAAACCACCGAAGCCC7C77AAC7AG7A77ACGGC77A7AAAG7GGAGAC77CC7AGCA7AC7AC7AGCRGG 
.Rf 0S00PLFGGFGRI0HNAEYF7SEG3YD0RP 



2430 



YCGYYCAA7"A7GG7G7A7GCACC7AG"AGAACAGCAG7GG7C7A7GCAC7AG7AGACAAAN"AGAAGNAGAAGAAGAAGAAGAANCCGN 

2520 



i 

fU RGCRRG77AA7ACCACA7ACG7GGA7CA7C77G7CG7CACCAGA7ACG7GA7CA7C7G777NA7C77CN7C77C77C77C77C"7NGGCN 
R "/ I MVYAPSRIAVVYALVOK^E^EEEEE*?-? 

• NGAAGAATTTT 
— 2531 



NC77C 77AAAA 
c z c 



18/31 



69 
70 

71 
7 

1 




seq 



"t — 1 : 1 r- — r 

■ 0 20 30 up 50 60 70 

a-GATGGG@CC7'GAACTCAGCAAT7-GACAC7CAGTTAG7-ACAC7@CfiA7CAC77ATCAGATC::TA7 lOcon. 
" ;-GGT7GAAC7CAGGAA777GACAC7CAGT7AG77ACAC7CC7ATCAG77A7CAGATl7:7A7 1 Icon, sec 
^Gg GG77GAAG7GAGCAA777GAGAC7GAG7TAG77AGAC7CG7 A7GA C7TA7CAGA7CTC7A7 19con. seq 
— ^ ' ' ~ M " ~ " " ~ ^ 86CQN. SEQ 

pcrsbe2con. sec 

; . . , ; ; r 

60 90 100 \\C 120 :3C 1^0 

77];77G7G77AA^7GCAAGGAAGG'AA7GAA7AAAA2GA 1 AGA777G7AAAAAGGG7AAGGAGAGAAGAA lOccn seq 
7^777C^"G"7AA77GGAACCAgGGSAA7GAA7AAAAGGA7AGA777G7AAAAACGG7AAGGAGAGAAGAA 1 Icon seq 
7: i 7 ! C~G77AA T 7GGAACCAAGG-AATGAA7AAAAGGA7AGA' r 7 7G7AAA AAGGG7AAGGAGA GAAGAA i9con. seq 

i"TVA I f!flAACH3TBAGEflGAfTil I f'11 86C0N. SEQ 

pcrsbe2con. seq 



:5C 160 170 \cQ 190 200 210 

rGG7G7A7ACAC7G7C-GGAG77GG7777CCTAC7G77CGA7cAG7G7ACAAA7C7AA7GGA77 lOcon. 
rGG7G7A7AQAC7G7G7GGAG77GG7777CG7AC7G770CA70AG7G7ACAAA7C7AA7GGA77 1 Icon. 



1 36 GAAAGA 
140 



GAAAGA7GG" 

140 GAAAGA7GG7G7A7ACAC7C7G7GGAG77CG7777CG7AG7G770GA70AG7G7ACAAA7G7AA7GGA77 
33 



seq 
seq 
19con. sec 
86G0N, SEQ 
pcrsDe2con. seq 



220 



230 



240 



250 



260 



270 



2S0 



U 
D 
D 

if 
m 

4? 

m 

0 

ru 

£ 

o 
III 



208 GAGCAG7AA7GG7GA7CGGAGGAA7GG7AA7S777G7G7A77C 

210 GAGCAG7AA7GG7GA7GGGAGGAA7GG7AA7G777GTG7A77C 

210 GA GGAG7AA7GG7GA7GGGAGGAA7GG7AA7G7T7G7G7AT7G 

as a^^^^^^^MMMMiLUJJ 



PuAAAAASCAC 7G7C77TCACGGAA.G 10con. seq 

rGAAAAAGGAC7C7G77 T GACGGAAG 1 Icon, seq 

rGAAAAAGCACTCTCTTT CACGGAAG 19con. seq 

SSSS£mSKSSSS8B3caQggSg 86gon. seq 



|GgA7GG7AA7G777C7G7A77C77GAAAAAGCAC7C7C777CACGGAAG pcrsbe2coa seq 



290 jyu oiu ^ o^'J ocsu c^o cot. 

A-C77GGG7GAAAAG7G77G7-ACAA77GCGAA7fiCGGACG7-G7AGAj2T7GGAGCA7GGGGGAAAG7CG ICcon. seq 
A7G77GGC7GAAAAG7C77C~7aCAA776CGAA77CCGAGG77G7ACAG77GCAGGA7CGGGGAAAG7CG 1 Icon, seq 
A7C77GGC7GAAAAG7C77C77ACAA77CGGAA77CCGACG77CTACAG77GCAGGA7GGGGGAAAG7CC i9con. seq 
A7G77GGG7GAAAAG7C~7C77AGAA t 7CCGAA77CCGACC77C7ACAG77GGAGCA7GGGGGAAAG7GG 86C0N. SEG 
A7C77GGCTGAAAAG7CTTC77ACAA77CCGAA7gcCGACCTTC7ACAG7TGCAGCATCGGGGAAAG7CC ocrsbe2ccn. sec 
3*z 

— , . , ; j j 1 ; r 

360^. 370 380 390 ^00 aiC ^20 

77G7GGC-GGAAUCGAGAG : GA-AGG'GG7GA7GG7GAACAGAQGAA7T7GAG77G@G7GAGAGA-G7GG lOcon. sec 
77G7GCC7GGAAC:CAGAG"GA7AGC7CC*CA7CC7CAACAGACCAA7T7GAG7TCAC7GAGACA7C7CC 1 leer, sec 
77G7GGC7GGAAGCGAGAG7GA7AGG70G" , GA7GG7GAAGAGACCAA777GAGT7CAG7GAGAGA7C"GG 19con. sec 
77G t GCC7GGAACGCAGAG7GA t AGC7CC~GA7CC7CAACA2AG0AA777GAG77CAC7GAGACA7C7CC 36CQN. SEG 
77G7GCG7GGAAQCGAGAG7GA7AGC7GG7CA7CC7CAACAGACCAA77TGAG77CAC7GAGACA7C7CC pcrsbe2ccn. sec 



300 



310 



320 



330 



3^0 



350 



273 

280 

280 

57 

50 



343 
350 
350 
127 
120 



418 
420 
420 
197 
190 



^86 
490 
^90 
267 
250 



553 
550 
550 
337 
330 



— . . ; j j ; r 

±2C 450 Ai60 nio ti3Q ^90 

AGAAAAT-GGGAGCA7CAAG7GATGTAGA7AG77CAACAA7GGAAGACGGTAGCGAGA77AAAAC-GAG IGcen. sec 

AGAAAA77:GGGAGGA7CAAC7GA7G7AGA7AG77CAAGAA7GGAACAGGG7AGGGAGA^"AAAAC7GAG i icon, sec 

AGAAAA*7GGGGAGCA7CAAC7GA7G7AGA"AG"7CAACAA7GGAACACGC7AGGCAGA77AAAAG7GAG i9con. seq 

AGAAAAT~CC::aGGA~GAAC7GA7G"AGA t AG"7CAAGAATGGAAGACGG7AGGGAGA-7AAAAG"GAG S6CCM SEQ 

AGAAAA77CCCC AGGA7GAAC~G-7G~ AGA~AG77GAACAA7GGAAC^CGG7AGGCAGA7~AAAAC~GAG pcrsce2con. seq 





500 
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5'C 520 530 


5^0 550 


550 


AACGAT 

aagga: 

AAGGA • 


G A u ^ ' 

"G-GG" 

u A A w . 


- i , — - - ^ A ^ . . 

oAGCaG.s--A^:ic/-««' lACAv^GAAu v; i 

J'-ULv'«J.'v'"'J s=A w r-U^CCrtAo ' O 

j-oi-vv; ■ '-^^ u A _ ^ ^ G ^ A A ^ 


. ^ ' — -^^--^ 

GAAGAGGiGGA. . ■ .GG' C A i G 
oAAGAGC~GGA~~7"GC~"CA~: 


-C7AG lOcon. sec 
AC "AG 1 \ con sec 
a C ~ A C ] 9con. sec 

- C" AC cc'soe2c:r sec 
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5SC 590 50 I 


5'0 520 


630 




_ - - o - ~ 
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^ j - « « w - ^* <~ 




CA"CA ',0c or sec 






vj ^ — P A — >^-j:»;-vJ ^ ~> *- <- *- L. - - ' 
A - u — A A — o o r- ^ „ — A A v_ A -/■ 


- ^ — \_ ^ '^/-r-O'^Ur-^^'^ — 

-A ' v ' '^/-fioMoA v n- 


o- • i , con. seq 
CA7GA ' 9c cn sec 






- - o iA«\. c o ~ o — ^ ,. A ~ 1 - ^ A , _ 


^ w 'Jfr J^o-v-r i- 


CA^GA ccsce2ccn sec 



fo 



H/3| 



6 7° 650 650 670 660 690 700 

ATC7GATAGGA7CAGAGAGAGGGGCATCCC7CCACCTGSACTTGGTCAGAAGATTTATGAAATAGACCCC lOcon seq 

c30 A.C.GATAGGATCAGAGAGAGGGGCATCCC7CCACCTGGACTTGG7CAGAAGAT7TATGAAATAGACCCC 1 Icon sec 

ooO A , lTGATAGGATCAGAGAGAGGGGCATCCCTCCACCTGGACTTGGTCAGAAGATTTATGAAATAGACCCC 19con seq 

-07 A » CI GA7AGGA7CAGAGAGAGGGGCA7CCC7CCACC7GGAC77GG7CAGAAGA777A7GAAA7AGACCCC 36CCN SEQ 

«00 A7C7GA7AGGA7CAGAGAGAGGGGCA7C:C7CCACC7GGAC77GG7CAGAAGA777A7GAAA7AGAC:CC ocrsbe2con. seq 

7;C 720 730 7^0 750 750 770 

C7777GACAAAC7A7CGTCAACACC"-GA7:aCAGG7A77CACAGTACAAGAAAC7GAGGGAGGCAA77G lOccn sec 
700 C7777GACAAAC7A7CG7CAACAC:77GA77ACAGG-A77CACAG7ACAAGAAAC7GAGGGAGGCAA77G 1 Icon seq 
/G0 C IH: GaCaaa ^ TaT C37:aACAC:77GA-7ACAGG7A77CACAG7ACAAGAAAC7GAGGGAGGCAA77G 19ccn seq 
a i 7 £-11- --ACAAAC7A7CG7CAACAGC77GA77ACAGG7A77CACAG7ACAAGAAAC7GAGGGAGGCAA7TG 36C0N SEG 
4/0 C" "77GAC AAAC7A7CG7CAACACC77GA77ACAGG7A77C ACAG7ACAAGAAAC7GAGGGAGGCAA77G pcrsbe2con. seq 

- : . ; ; , , 

7 SO 790 SCO 810 820 830 8^0 

768 ACAAG7A7GAGGG7GG777GGAAGC"7777C7CG7GG77A7GAAA@AA7GGG777CAC7CG7AG7GC7AC lOcon seq 

7C7CG7GG77A7GAAAAAA7GGG777CAC7CGTAG7GC7AC 11 con. seq 
"C7CG7GG77A7GAAAAAA7GGG777CAC7CG7AG7GC7AC 19con. seq 
"C7CG . GG77A7GAAAAAA7GGG777CAC7CG7AG7GC7AC 86C0N SEQ 
7C7CG7GG77A7GAAAAAATGGG777CAC7CG7AG7GC7AC pcrsbe2con. seq 



770 ACAAG7A7GAGGG7GG777GGAAGCB77 

770 ACAAG7A7GAGGG7GG777GGAAGCg77 

547 ACAAG7A7GAGGG7GG777GGAAGC"77 

540 ACAAG7A7GAGGG7GG777GGAAGC777 



: ; ! ; ; ; , r 

550 360 870 880 890 900 910 

338 AGG7A7CAC77ACCG7GAG7GGGC7CC7GG7GCCCAG7CAGC7GCCC7CA77GG@GA777CAACAA77GG 10ccn. seq 

839 AGG7A I C AC 77ACCG7GAG7GGGC T CC7GG7GCCCAG7CAGC7GCCC7CA77GGAGA777CAACAA~7GG 1 Icon, seq 

340 AGG7A7CAC77ACCG7GAG7GGGC7Ci|7GG7GCCCAGTCAGC7GCCC7CA77GGAGA777CAACAA77GG 19con. seq 

517 AGG7A i CAC77ACCG7GAG7GGGC7CC7GG7GCCCAG7CAGC7GCCC7CA77GGAGAT77CAACAA77GG 86C0N. SEQ 

5 10 AGG7A7CAC77ACCG7GAG7GGGC7CC7GG7GCCCAG7CAGC7GCCC7CA77GGAGA777CAACAA77GG pcrsbe2con. seq 

920 930 9^0 950 960 970 980 

908 GACGCAAA7GC7GAGfl77ATGAC7CGGAA7GAA777GGTG7C7G2GAGAT7777 C -GCCAAA7AA7G7GG lOcon. seq 

909 G AC GC A A A7GC7G AC A77A7GAC7CGGAA7G A A777GG7G7C7GGG AG A77777C 7 GCCAAA7 A A7G7GG 1 Icon, seq 

910 GACGCAAA7GC7GACA7-A7GAC7:GGAA7GAA777GG7G7C7GGGAGA7777 T C7GCCAAA7AA7G7GG 19ccn. seq 
537 GACGCAAA7GC7GACA77A7GAC7CGGAA7GAA7T7GG7G7C7GGGAGA77777C7GCCAAA7AA7G7GG 86CGN. SEQ 

680 GACGCAAA7GC7GACA77A7GAC7CGGAA7GAA777GG7G7C7GGGAGA77777C7GCCAAA7AA7G7GG pcrsoe2con. seq 

990 KXO 1010 1020 1030 1040 1050 

975 A7GG77C7CC7GCAA77CC7CA7GGG7CCAGAG7GAAGA7ACG7A7GGACAC7CCA7CAGG7G77AAGGA lOcon seq 

979 A7GG77C7CC7GCAA77CC7CA7GGG7CCAGAG7GAAGA7ACG7A7GGACAC7CCA7CAGG7G77AAGGA 1 Icon, sec 

980 A i GG77C7CC7GCAA77CC7CA7GGG7C:AGAG7GAAGA7ACG7A7GGACAC7CCA7CAGG7G7"AAGGA 1 9con. seq 
757 A7GG77C7CC"GCAA77CC7CA7GGG7CCAGAG7GAAGA7ACG7A7GGACAC T CCA7CAGG7G77AAGGA 86CCN. SEQ 

750 A7GG77C7CC7GCAA77CC7CA7GGG7CCAGAG7GAAGA7ACGQA7GGACAC7CCA7CAGG7G77AAGGA pcrsoe2ccn. seq 

; ; ; r 

1060 1070 1C80 1090 ^100 1 110 1 120 

'048 77C:A'7C:7GC7"GGA^CAAC7^C"C777ACAGC77CC7GA7GAAA77CCA"A7AA7GGAA7A7A77A7 lOcon. sec 

1049 i7CCA.7CC7GC77GGA7CAAC7AC7C777ACAGC77C:7GA7GAAA77CCA7A7AA7QGAA7A7A77A7 1 icon, sec 

1050 77CCA"7CC7GC77GGA7CAAC7AC7C777ACAGC77C:7GA7GAAA"7CCA7A7AA"GGAA7AgA^7A7 IQccn. sec 
827 77CCA77C:"GC7"GGA7CAAC7AC~Cai T ACAGC T 7CC7GA7GAAA-T:CA-A-AA-GGAA7A7A-7A- S6C0M. SEG 

620 i iC:A7.C:7GC77GGA7CAAG7AC'C77-ACAGC77CC7GA7GAAA77CCA7A7AA7GGAA7A7A77A7 pcrsbe2ccn. seq 

1 190 

7A7A~ G~~GCAAC ACCCACGGCCAAAGAAACCAAAG~"CG(e7GAGAA7A7 lOccr, sec 
1 1 19 GA^:CAC:CGAAGAGGAGAGG"A7A"C"7CCAAC^CC:aCGG::aaaGAAAC:AAAG7CGC7GAGAA7A7 I icon, sec 

1120 ga ::ac::gaagaggagagg~a~a7:~~::aacacccacggccaaagaaa::aaag t :gc7gagaa7a7 i9con. sec 

395 GA~C G ACGGGAAGAGGAGAGG* A7A~C""7ICAAGACCCACGGCCAAAGAAACCAAAG73GC7GAGAA7A7 55CGN. SEC 

590 GA. :CACCCGAAGAGGAGAGG7A"*fS T : r "~:CAACACCCACGGCCAAAGAAACCAAAG":GC7G-GAA7A7 ocrsoe2ccn. sec 

'222 12 "G '223 '230 '2 ! -2 '2zC 1250 

: « q q — I " r"=^ ~ -=~TTr „^ — ; , . ; , .-^ ~ . , ^ . „ _ „. . , „ 1 . n 

I I 5 ? -"3AA~:t: •--gGAA73AG"aG":CGGAGCC"AAAA77AAC":a"ACG"GAA AGAGA"GAAG7 l lco-- sec 

: : SO A ■ G a A " 1 2- -7"GG-A*"3-G~AG ICGGAGCC7AAAA7 AAC'ZA . ACG7GAA~7 AGAGA~GAAG7 19ccn sec 

965 A'G a J. Z - ~- GGAA""GAG~AG~3CGGAGCC""AAAA77A J iC"'ZA""AGG"GAA 7 AG AG A~G A AG 7 86CCN SEC 

^cO - 1 2AA Z . Z- -77GC-A GAG7AG7I ZGGAGCC7A AAA 7AAC"CA~ ACG"G AA~77~AGAGA"GAAG7 pc-soe2csn sec 




1270 1<£G 1290 ^. 1300 1310 1320 1330 

1253 t C tt::tcgcataaaaaa22^ttgggtacaatgcg|tgcaaattatggctattcaagagcattcttatta 

1259 tcttcctcgcataaaaaa-gc'tgggtacaatgcgctgcgaattatggctattcaagagcattcttatta 

1260 7c77cc7cgc ataaaaaa - gc77ggg7acaa7gcgc7gcaaa77 a t ggc7 a77caagagca7tc77a77a 
1035 tcttcctcgcataaaaaa-gcttggg'acaatgcgctgcaaattatggctattcaagagcattcttatta 
1030 tct t c:tcgcataaaaaa-@c^ t gggtagaatgggStgcaaattatggctatt:aagagcattcttatta 

. 3!6 . — 



lOccn. seq 
1 Icon, seq 
19con. sea 
S6C0N. SEQ 
pcrsbe2coa seq 



132S 
1325 
1329 
i 1C4 
1099 



7 G C 7 A 3 

Sgc~ag 



1 3^0 i 250 

^ i^, - 

O I I I 1 CU . i r*. ^ ^ • \2 ^nLnnrt ' I 

G~777GG 
7GG 



1 360 1 3 70 

7777GCACC 



1 380 i 390 I apo 

G i i i i GGAAC GCCC GACGAGCT7 



AAGCAGC 

7GCACGAAGGAGCCG7777GGAACGCCCGACGACC77 
7GCACCAAGCAGCCG7777GGAACGCCCGACGACC77 
AG77T7GG7*A7CA7G"CACAAA777TT77GCACCAAGCAG:CG7T77GGAACGCCCGACGACG77 
AG 7 77 7G G77 A 7CA7G T C AC A AA777 77 77GC AC G AAGG AG GCG 777 7GGA AC GCCGGACGACG77 pcrsbe2con. seq 



"CA7G7 

"ca7g: 



:acaaa 7 

IACAAA1 



lOccn. 
1 Icon. 
19ccn. 
S6CQN. 



seq 
seq 
seq 
SEQ 



1^30 

JL. 



taio 1-2C 

1398 AAG7G77"GA77GA7AAAGC7CA7GAGC7AGGAA77G77G 
1396 AAG~C77gGA77GA; AAAGC*CA7GAGC7AGGAA77G77G77C7CA7GGACA7gG77CACAGCCA7GCA7 



-r 1 i r 

aiiQ 1*150 I ^60 1U70 

7C7CA7GGACA77G77CACAGCCA7GCA7 



lOcon. seq 
1 1 con. seq 
!9con. seq 



i-399 AAG7C777GA7"GA7AAAGC7CA7GAGC7AGGAA77G77G77C7CA7GGACA77G77CACAGCCA7GCA7 
\ 174 AAG7C77TGA77GA7AAAGC7CA7GAGC7AGGAA77G77G77C7CA7GGACA77G77CACAGCCA7GCA7 86C0N. SEG 
1169 AAG7C777GA77GA7AAAGC7CA7GAGC7AGGAA77G77G77C7CA7GGACA77G77CACAGCCA7GCA7 pcrsbe2coa seq 
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',480 1^90 1500 1 5 10 1520 1530 1 5^0 

1463 CAAA7AA7AC777AGA7GGAC7GAACA7G777GAGGGCA0|:a7AG77G77AC777CAC7C7GGAGC7CG lOcon. seq 
1^66 CAAA7AA7AC777AGA7GGAC7GAACA7G777GACGGCACCGA7AG77G77AC777CAC7C7GGAGC7CG 1 Icon, sec 
1469 CAAA7AA7AC777AGA7GGAC7GAACA7G777GACflGCACCGA7AG77G77AC777CAC7C7GGAGC7CG 19con. seq 
1244 CAAA7AA7AC777AGA7GGAC7GAACA7G777GACGGCACCGA7AG77G77AC777CAC7C7GGAGCTCG 86C0N. SEQ 
1239 CAAA7AA7AC777AGA7GGAC7GAACA7G777GACGGCACQGA7AG77G77AC777CAC7C7GGAGC7CG pcrsbe2con. seq 



1550 



1560 

"gggTT 



1570 1580 1590 1600 1610 

1538 7GG77A7CA7TGGA7G7GGGA77fiCCGCC7C777AAC7A : GGAAAC7GGGAGG7AC77AGG7A7C77C7C 

1538 7GG77A7:A77GGA"G7GGGA77SCCGCC7C777AAC7A7GGAAAC7GGGAGG7AC77AGG7A7C7T07C 

1539 7GG77A*7CA77GGA7G7GGGA77CCCGCC7C777AAC7A7GGAAAC7GGGAGG7AC77AGG7A7C77C7C 
131^ 7GG77A7CA77GGA7G7GGGA77CCCGCC7fl777AAC7A7GGAAAC7GGGAGG7AC77AGG7A7C77C7C 
1309 7GG77A7CA77GGA7G7GGGA77CCCGCC7C777AA07A7GGAAAC7GGGAGG7AC77AGG7A7C77C7C 



lOcon. seq 
1 Icon, seq 
19ccn. seq 
86C0N. SEQ 
pcrsbe2con. seq 



. . . . , r 

1620 163C 16^0 1650 1660 16/0 1680 

1606 7CAAA7GCGAGA7GG7GG77GGA7GAGTTCAAA777GA7GGA777AGA777GA7GG7G7GACA7CAA7GA lOcon. seq 

1607 7CAAA7GCGAGA"GG7GG77GGA7GAG77CAAA777GA7GGA777AGA77SGA7GG7G7GACA7CAA7GA 1 Icon, seq 
1609 7CAAA~GCGAGA7GG7GG77GGA~GgG77CAAA777GA7GGA777AGA777GA7GG~G7GACA7CAA7GA 19con. sec 
1384 7CAAA7GCGAGA7GG7GG77GGA7GAG77CAAA777GA7GGA777AGA777GA7GG7G7GACA7CAA7GA 86C0N. SEQ 

1379 7CAAA"GCGAGA7GG7GG77GGA7GAG77CAAA777GA7GGA777AGA777GA7GG7G7GACA7CAA7GA pcrsbe2con. seq 



1590 1 700 17*10 1720 1730 17^0 175 0 

1573 7G""5"AC"CACCACGGA"A7CGG7GGGA77CAC"GGGAAC7ACGAGGAA7AC777GGAC7CGCAAC7GA 10ccn sec 
1677 7G7A~AC7CACCACGGA77A7CGG7GGGA77CAC7GGGAAC7ACGAGGAA7AC77*GGAC7CGCAAC7GA 1 Icon, sec 
1679 7G7 A~ifj7CACC ACGGA7 7 A~CGG~3GGA77CAC7GGG AAC7AC3 AGGAA7 AC7" r 7GGAC7CGCAAC7GA 19con. sec 
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GG7GGGA77CACTGGGAAC7AC3AGGAA7AC777GGAC7CGCAAC7GA Dcrsce2con seq 
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:0'C or sec 
^uu^ jAu . >iccr sec 
"CCCG~2'--AGa5gGGGG7G""GGC~7~GAC7 '9con sec 

r G ■ - wGwG _ - - G - ■ -yuo ^ vj i GGC ■ ■ uAl I COL'u ScJ 

"G - A""CCCG""CAAGA"GGGGG""G77GGC777GAC7 pcr«ce2cot. seq 



1 900 1910 1920 1930 19^0 1950 I960 

|SS8 ATC3GCTGCA7A-GGCAATTGCTGA7AAATGGATTGAGTTGCTCAAGAAACGGGA-GAGGATTGGAGAGT lOcon seq 

.88/ ATCGGCTGCATATGGCAATTGCTGATAAATGGATTGAGTTGCTCAAGAAACGGGATGAGGATTGGAGAGT 1 Icon sec 

1889 A TGG GG T GC A T ATGGCAATTGCTGATAAA(3GG ATT G AG TTGCTCAAG A AACGGGATGAGG A TTGG AG AGT 19con seq 

1654 A TGGGGTGG AT ATGGG A ATTGCTG AT A A ATGGATTGAGTTGGTC A AG A AAGGGGATGAGGATTGGAGAGT S6C0N SEG 

16o9 ATCGGGTGGATATGGCAAT-GCTGATAAATGGATTGAGTTGGTCAAGAAACGGGATGAGGATTGGAGAGT pcnsbe2ccn. seq 

1 : i : i : — r 

^9/0 1980 1990 20CC 20/1 0 2020 2030 

-558 GGGTGATATTGT'GATAGACTGACAAATAGAAGATGGTGGGAAAAGTG^GTTTGATAGGGTGAAAGTCAT lOccn *ec 
1957 G GG TG A T AT TG"C AT AC aC~G AC AA AT AG AAGATGGTCGGAA A AGTGTGTTTCATACGCTGAAAGTC AT 1 Icon sec 
1959 GGGTGATA.TG^GATACACTGACAAATAGAAGATGGTCGGAAAAGTGTGTT'CATACGCTGAAAGTCAT 19con sec 
1734 GGG TG A T ATTG "TC A T AC ACTGAC AA AT AG AAGATGGTCGG AAA AG TQTGTTTC AT ACGCTGAAAGTC AT 86C0N SEG 
1729 GGGTGATATTGTTCATACACTGACAAATAGAAGATGGTCGGAAAAGTGTGTTTCATBCGCTGAAAGTCAT pcrsbe2con. seq 

; . . . , . r 

20^0 2050 2060 2070 2080 2090 2100 

2028 GATC A AGC TCTAGTCGGTGAT AAAACTAT AGC AT TCTGGCTGATGGACAAGGATATGTATGATTTTATGG lOcon sec 
2027 GATCAAGCTC TAG TC GGTG AT A AAACT AT AGCATTCTGGCTGATGG AC AAGG AT ATGTATGATTTTATGG 1 Icon seq 

2029 GATCAAGCTCT AG TC GGTG AT AAAACTAT AGC A TTCTGGCTGATGGACAAGGAT ATGTATGATTTTATGG 19con. seq 
1804 GATCAAGCTCTAGTC GGTG AT AAA ACT AT AGC AT T CTGGCTGATGGACAAGGAT ATGTATGATTTTATGG 86CQN SEC 

1799 GATCAAGCTCTAGTC GGTG AT AAAACT AT AGCATflCTGGCTGATGG AC AAGG AT ATGTATGATTTTATGG pcrsbe2con. seq 

. . . . , . _ 

2110 jafe 2120 2130 21^0 2150 2150 2170 

2098 C T C TGG A TAG AC CGTC A AC ATG ATTAAT AGAT CG T GGGA T AGC A TTQC AC AAGATG AT TAGGCTTGTAAC lOcon. sec 
2097 C TC T GG AT AGACCCSCAAC AT C ATT AATAGATCGT GGG AT AGC ATTGC AC AAGATG ATT AGGCTTGTAAC 11 con. seq 
H 2099 CTCTGGATAGACCGTCAACATCATTAATAGATCGTGGGATAGCATTGCACAAGATGATTAGGCTTGTAAC i9con. seq 
O 1874 CTCTGGATAGACCGSCAACATCATTAATAGATCGTGGGATAGCATTGCACAAGATGATTAGGCTTGTAAC 86CQM SEG 

s 

m 



1869 C i CTGGATAGACCGJjCAACASCATTAATAGATCGTGGGAT AGC ATTGC AC AAGATG ATT AGGCTTGTAAC ocrsbe2cca seq 

* : y : s r ' 

2180 2190 2200 2210 2220 2230 2240 

-! J ! L. 



% 2163 TATGGGATTAGGAGGAGAAGGGTACCTAAATTTCATGGGAAA"GAATTCGGCCACCC T GAGTGGATTGAT lOcon. seq 

2167 TATGGGATTAGGAGGAGAAGGGTACCTAAATTTCATGGGAAATGAATTCGGCCACCCTGAGTGGATTGAT 1 1 con. sec 

Hi 2169 TATGGGATTAGGAGGAGAAGGGTACCTAAATTTCATGGGAAATGAATTCGGCCACCCTGAGTGGATTGAT 19c on, sec 

jg 1944 "ATGGGATTAGGAGGAGAAGGGTACCTAAATTTCATGGGAAATGAATTCGGCCACCCTGAGTGGATTGAT 36C0N. SEQ 

J~ 1939 TATGGGATTAGGAGGAGAAGGGTACCTAAATTTCATGGGAAATGAATTCGGCCACCCTGAGTGGATTGAT pcrsbe2con. seq 

p 2250 ^ 2250 2270 2280 2290 2300 2310 

PI 2236 TTCCCT AGGGCTGAACAACACCTCTCTGATGGCTCAGT AATTCCCSGAAACCAATTCAGTTATGATAAAT IQcon. seq 

IM 2237 TTCCC'AGGGC'GA@CSaCACCTQTCTGATGGCTCAGTAATTCCCGGAAACCAATTCAGTTATGATAAAT llcon. sec 

JS 2239 TTCCCTAGGGCTGAACAACACCTCTCTGATGGCTCAGTAATSCCCGGAAACCAATTCAGTTATGATAAAT 19con. sec 

2014 TTCCCTAGGGCGAACAACACCTCTCTGATGSCTCAGTAATTCCCGGAAACCAATTCAGTTATGATAAAT 86CGN. SEC 

pfV 2009 TTCCCTAGGGCTGASCAACACCTCTCTGATGGCTCAGTAATTCCCGGAAACCAATTCAGTTATGATAAAT pcrsbe2con. seq 

. ^ . . ; ; ■ r 

2320 2320 23^0 2250 2360 2370 2350 

o^r.c ~ ~ , ^ ~ « ~ 2 ^ - ^ „ .p,,- : . .1, - , -,,^-^a . , <rA r= — ~ . r ^ ^ JL 10 

2307 G:aGa:GGAGAT"~GACC"GGGAGATGCAGAATATTTAAGATACGE"GGGTT2CAAGAATTTGACQGGGC llcon. sec 
2309 GCAGACGGAGAT~GACCTGGGAGATGCAGAA"ATT":aAGATACCGTGGGTTGCAAGAATTTGACCGGSC !9con. sec 

208- g:aga:ggaga---ga:c"gggagatgcagaatatttaaga"accgtgggt^gcaagaat"tgac:gggc sscgn seg 

2079 GCAGACGGAGAT-TGACCTGGGAGATGCAGAATATTTAAGATACCSTGGGTTGCAAGAATTTGACCGGGC pcrsbe2con. seq 

. , . . . . r 

2290 2^00 2"/0 2^20 2-20 2^0 2^50 

23^3 -a-g:ag:at:--gaaga-aaata-gagtt-a-ga:ttcagaaca:cag : ":atat:acgaaaggatgaa lOcon sec 

2377 ~ATG2AG~A~2~ • G-AGATiAATATGAGT~~A rGACTTCAGAACACCAGTTCATATGACGAAAGGATGAA 1 1 con sec 
2279 "A"G:AG"A~:""GAAGA~AAA"A'GAGTTTA"GACTTCAGAAGAC:AG - T:ATA~:ACGAAAGGATGAA 19ccn sec 
2": 5^ ~-~GC AG"-"C"GAAGA^AAATA^G-GTT T ATGACT~CAGAACACCAG"TCATA~GACGAAAGGATGAA 36CGN SEG 
2149 . - "22 - 2 A Z ~GAAGATAAATa"GAGT"TATGACT"CaGa ACACC-^u CATA'GAGGAAAGGATGAA oc**3ce2con. sec 

2-SC 2-"2 ^ 2-52 2-90 25CC 25 'C ^ 2520 

- - " . - — = — - " : - = — . : TrrTTT. — . . — . ^> , ~ , , ;' .'r~,~ - 

^ - ------ - - - - ji- ~ - J „ nr ^ ou „r^ ww 1 ~ ~ ~ ^c^LAr««£'j^ i lucon sec 

•' -G-,- a G 2 - ™ 2 a ~ 2' a , *" G - A a[?aGG A A a g 2 - Z 5G ~ 2 A A . • Z -2 ■ G GAG A A AyAGGT I 4 con sec 

2--9 GG AG- ~ AGGA""G a ~"G"" - G-AAAAGGAAAG2""AG G"2"T"~AA 2-2 'GGAGAAAA AGCT " 9c on sec 

222- : :_a::a-:_--:^a"~:aaa : .a:gaa^::'"a: ~":":"""aa""':a:-:gacaaa z agct 36ccn seg 

2- - G-AGa a GG a Ga GTA T^GAA a[2aGGA AAGGT AG"~~ ~ 2 ~2 ~ ~ - AT"* , GA I GG-GAAAipGCT ocrsoe2con sec 

C 



-u\ . lo Cccw) 22 /SI 



253C 25^0 2550 2550 2570 2550 259 0 

2518 A-^:a^^CTATCGCA^AG3CT3C:tga^GCCTGGAAAATACAAGGTTGC:TT3GACTCAGATGa;c:aCT rOcon. seq 
A*TCAGACTATCGCA"AGGCTGCCGAAGGCT2GAAAATACAAGGTTGQCT~GGACTCAGA7GAT:CACT 1 Icon, seq 
A"":aGAC:a'CGCA"AGSC""GC: ■ GA^GCCTGGAAAATACAAGGTTGGGTTQGACTCAGATGATGCACT 19ccn. sec 

a.-":agacta::g:a"aggc"gc:"gaagcctggaaaa:acaaggt"gcc~"ggactcaga:ga":cact s6cqn. seq 



2517 
2519 

2289 A~'C AGAG7 ATGGC A" AGGCTGCC"^ - AGCCTGGAAAATAC -AGG7~G[|C" 



"GGACTCaGa"GaT:~AC i per sbe2con. sec 
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2550 



GA"CA7AATGCGGAA7A7' 



Ocon. sea 

7CACC : *S7GA AGGA7[*G7 A~Ga7Ga7CG~ 1 Icon, seq 
~3ACC~77GA.AGGa7GG7A~GA t GA7CG7 19con. seq 
~:ACG"77GAAGGA7GG7A7GA7GA7CG7 36CQM. SEC 
7CACG7gTGAAGGA7gG7A7GA7GA7CG7 pcrsbe2con. sec 



257C 



265C 



CC~C377:aa 
C 



7GG7 



590 



27CC 



2710 



2720 

: AG7AGAACAGCAG7GGTC7A7GCAC7AG7AGACAAAGS--D lOcan. sea 

7_G77CAA77A7GG7G7A7GC A3C~AG~AGAA/C AGCAG7GG7C T A7GCAC~ AG7 AG AC AAA{*7 - ~5S 1 icon, seq 

2G77CAA77A7GG7G7A7GGACC7fiG 7 ASAACAGCAG7GG7C7A7GCAC~AG7AGACAAAG0^AAG 19con. seq 

:G7"CAA77A'GG'G7A7GCACC7UGTAGAACAGCAG"GG7C7A7GGAGTAG7AGACAAAG5 :t AAG 56CQN. SEQ 

CG77CAA77A7GG7G7A7GCAC:"AG7AGAACAGCAG7GG7C7A7GGAC7aG7AGACAAA|J175EaaG pcrsbe2con. seq 

, , _5L, . , 



2730 



2722 
2722 
2729 
2501 
2^99 



27*0 2750 2750 2770 2730 2790 2500 

>GAAGAAGA AGAAG'AGCAG7AG7AGAAGAAG7AG7AG 7AGAAG AAGAA7GAACGAA 10con. seq 
_ _ _ ~_ _____ ^GAAG"AGCAG7AG7AGAAGAA83S37Bg5SSSS3SaaGAA7GAACGAA \ Icon, sec 

AAGAAGAAGAAGAAGAAGAAGAAGAAG7AGCAGgAG7AGAAGAAG7AG7AGTAGAAGAAGAA7GAACGAA 19con. seq 
AAGAAGAAGAAGAAGAA GAAGAAGAAG7AGCAG7AG7AGAAGAAG7AGTAG7A GAAGAAGAA7 GAACGAA 86C0N. SEG 
|AGAAGAAGAAGAAGAA)JBBBB_H5_SBBB^ pcrsbe2coa sec 



2S/.G 2520 

2785 ■ C7-G7GA7CGCG77GAAAGA77 
275^ C77G~GA7CGGG77GAAAGA777GAAC 
2799 C77G~GA7CGGG77GAAAGAT77GAACvju 
2571 C 
2529 



■tttgaacgcSa 

iTTTGAACSflTA 



2S30 28^0 2650 2560 2370 

CA7AGAGCT7C7TGACG7A7CTGGCAATA77GCA7fiAGT lOcon. seq 

7S2CA7CAG7 11 con. seq 
CT 7GACG7ATG7GGGAA7A77GCA7CAG7 19con. seq 
~ _ _ " ™ ~ 36C0M SEQ 

pcrsbe2ccn. seq 
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25 SO 2590 290 0 2910 2920 2930 29^ 0 

2S55 C7-GGCGGAA777CA7G7GACAACA-GG777GCAAT7C777CCAC7A77AG7AG7GCAACGA7A7ACGCA lOccn. seq 
2629 C~7GGCGGAA77@CA7G7GACAACAEGG777GCA@77C777CCAC7A77AGTAG7gCAgCGA7A7ACGCA I Icon, sec 
2S69 C~~ GGC GG AA 777C A 7G 7G AC A(j3A - GG " 77GC A A7TC7 T 7CCAC7AT7 AG TAG7GGAACG A 7 A7 A CGC A 19con. seq 
2576 ■ ■ 56CCN. SEQ 

2529 W^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^B pcrs'oe2con. seq 



2950 2960 
2925 GAGA" GAAG7GC7GAACAAA_5JCA7 

2599 gaga7gaag7gc7gaacaaa--ca" 
2925 gaga - gaag7gc*gaagaaa--:a 

2575 
2529 
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2990 5CCO 3010 

-G-AAAA7CGA7GAA777ArG7CGAA-G:^GGGAC3A7CGAA77 
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A-G"AAAA7CGATGAA777A7G7CGAA7GC7GGGACGA7C3AA*7 
A^"G~ AAA A~CGA7GAA77 T A7G7CGAA7GC7GGGACGA7I3AA7" 



1 0con. seq 
1 1 cor. seq 
19ccn sec 
56C0N SEG 
ccrsbe2ccn. seq 
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2G3C 




* Ccor seq 
s 1 cor., sec 
:9cc n . sec 
8SCGN. S5C 
ocrsoe2cor. sec 
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tcattaaagaggaqaaattaa:~atgagagqatc t caccatcaccatcaccatgggatct 

I i i < i 1 i 1 ! i 1 i r 60 

AG7AA777C7CC7C777AA77GA7AC7C7CC7AGA.G7GG7AG7GG7AG7GG7ACCC7AGA 

M R G S 'ri H H H H H G i 



EcoR 1 

TGGC7GAAAAG7C77C77ACAA7TCCGAA7TCCGACCT7C7ACAG77GCAGCA7CGGGGA 
1 1_ — ! — • ! i j . — i — . f— i h i -r 120 

ACCGAC7777CAGAAGAA7G77AAGGC77AAGGC7GGAAGA7G7CAACG7CG7AGCCCC7 
LAEKSSYNSEFRPS7VAASG 



AAG7CC77G7GCC7GGAACCCAGAG7GA7AGC7CC7CA7CC7CAACAAACCAA777GAG7 

tj . s H i i 1 H . — i— — -j— ! — > — «-+- — 1 — i- -4- 180 

jZ 77CAGGAACACGGACC77GGG7C7CAC7A7CGAGGAG7AGGAG77G777GG7TAAAC7CA 

p K . V L V P G 7GSDS S S S S7NQF E 

5 TCACTQAGACATCTCCAGAAAATTCCCCAGCATCAACTGATGTAGATAG7TCAACAATGG 

4? i 1 . 1 i 1 ^ H * f- s — — r 240 

Ul AG7GAC7CTG7AGAGG7C7777AAGGGGTCG7AGT7GAC7ACA7C7A7CAAG77G7TACC 



c 



E7SPENSPAS70VDSS7M 



I* AACACGC7AGCCAGA77AAAAC7GAGAACGA7GACG77GAGCCG7CAAG7GA7C , 7ACAG 

ry : i 1 1 i 1 1 i h— 1 i ■<-— — -r 300 

§ 77G7GCGA7CGG7C7AAT77TGAC7C77GC7AC7GCAAC7CGGCAG7TCAC7AGAA7G7C 

JEHASG I K7EN0DVEPSSQL7 

GAAGTG7TGAAGAGCTGGA77T7GCTTCA7CACTACAACTACAAGAAGGTGGTAAACTGG 
■ j , 1 , j 1 j , j u- l 

C77CACAAC77C7CGACC7AAAACGAAG7AG7GA7G77GA7G77C77CCACCA77 ; GACC 
G SVEELDFASSLGLQEGGKL 



AGGAG7C7AAAACA77AAA7AC77C7GAAGAGACAA77A , . GA , GAA , C i GA7AGGA7CA 
; . , ; , ; • i ! , j- U20 

7CC7CAGA7777G7AA777A7GAAGAC~7C7C7G77AATAAC i AC7 : AGAC i A • CC7AG . 
E E S '< 7 L N 7 S E E 7 [ I D E S C R I 




- i 1 



Mine II 

TGA.CAAACTATCGTCAACACCTTGATTACAGGTATTCAC AGTACAAGAAACTGAGGGAGG 

-r i , 1 : j , 1_ , , 1 , u 

ACTGTTTGATAGCAGTTGTGGAACTAATGTCCATAAGTGTCATGTTCTTTGACTCCCTCC 
LTNYSCHLDYRYSQYKKLRE 

HinD III 

CAATTGACAAGTATGAGGGTGGTTTGGAAGCTTTTTCTCGTGGTTATGAAAAAATGGGTT 
; ; 1 ; 1 1 j ; , u 

GTTAACTGTTCATACTCCCACCAAACCTTCGAAAAAGAGCACCAATACTTTTTTACCCAA 
A I DKYEGGLEAFSRGYEKMG 

Pvu I 

TCACTCGTAGTGCTACAGGTATCACTTACCGTGAGTGGGCTCCTGGTGCCCAGTCAGCTG 

! i ; ; ; t i ; 1 ; ; 

AGTGAGCATCACGATGTCCATAGTGAATGGCACTCACCCGAGGACCACGGGTCAGTCGAC 
FTRSATGI TYREWAPGAQSA 



540 



600 



660 



CCCTCATTGGAGATTTCAACAATTGGGACGCAAATGCTGACATTATGACTCGGAATGAAT 
— — ■ 1 , s , : — , i , ; : i- 720 

GGGAGTAACCTCTAAAGTTGTTAACCCTGCGTTTACGACTGTAATACTGAGCCTTACTTA 
AL i GOFNNWOANAD IMTRNE 

TTGGTG'CTGGGAGATTTTTCTGCCAAATAATGTGGATGGTTCTCCTGCAATTCCTCATG 

' i ' i ! ' ! i ■■ i- 730 

AACCACAGACCCTCTAAAAAGACGGTTTATTACACC7ACCAAGAGGACGT7AAGGAGTAC 

FGVWEIFLPNNVDGSPAIPH 

SnaB 1 

GGTCCAGAGTGAAGA7ACGTATGGACACTCCATCAGGTGTTAAGGAT7CCATTCCTGCTT 



CCAGG T :7CACTTCTA.TGCATACCTG7GAGG7AGTCCACAATTCCTAAGGTAAGGACGAA 
G S R V K i R K 0 7 ? S G V K 0 S i P A 



840 



GGATCAAC T ACTCTTCACAGCTTCCTGATGAAATTCCA"ATAA7GGAA~iTATTATGA" r C 
; : s : , r Q 00 



r r t v ~ 
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W : N v S S C l 3 0 E I P Y N G 1 v Y C 

CACCCG--GAGGAGAGGTA~A _ C 7_ CCAACACGCACGGCCAAAGAiACCAiAG"CGCTGA 

G"GGGC":TCCTC7C:ataTAGAAGGT7G7GGGTGGCGG"T"CT"TGGTT7CAGCGAC7 
P s E E E =. Y [ FCHPRPKKPKSL 



960 



£^_U_C tow.) 24/3 i 



GAA7A.7A7GAA7C7CATATTGGAA7GAG7AG7CCGGAGCCTAAAA77AAC7CA7ACG7GA 
1 ; 1 i , i . 1 1 i 1 h K320 

CTTATATACTTAGAGTATAACCTT ACTCATCAGGCCTCGGATTTTAATTGAGTATGC ACT 
RIYESHIGMSSPEPKINSYV 

Xmn I HinD 111 

ATTTTAGAGATGAAGTTCTTCCTCGC ATAAAAAAGCTTGGGTACAATGCGGTGCAAATTA 



TAAAATCTCTACTTCAAGAAGGAGCGTATTTTTTCGAACCCATGTTACGCCACGTTTAAT 
NFRQEVLPR I KKLGYNAVQ I 



1080 



TGQCTATTCAAGAGCATTCTTATTATGCTAGTTTTGGTTATCATGTCACAAATTlTi i iG 
, ; 1 1 , i j h- ■ r 1140 

ACCGATAAGTTCTCGTAAGAATAATACGATCAAAACCAATAGTACAGTGT i TAAAAAAAC 
MA I QEKSYYASFGYHVTNFF 

CACCAAGCAGCCGTTTTGGAACGCCCGACGACCTTAAGTCTTTGATTGATAAAGCTCATG 
1 ; . ; , j ■ ! i i h 1200 

GTGGT7CGTCGGCAAAACCTTGCGGGCTGC7GGAATTCAGAAACTAACT A7ITCGAGTAC 
APSSRFGTPDOLKSLIDKAH 

: Nsi I 

AGCTAGGAATTGTTGTTCTCATGGACATTGT7CACAGCCATGCATCAAATAATACTTTAG 



TCGATCCTTAACAACAAGAGTACCTGTAACAAGTG7CGGTACGTAG fTTA 1 1 ATGAAA7C 
E LG IVVLMO I VHSHASNNTL 

Sac I 

A7GGAC7GAACA7G777GACGGCACCGATAG77G 77ACTT7CAC7C7GGAGCTCG7GGTT 

TACCTGAC77G7ACAAACTGCCG7GGC 7A7CAACAATGAAAG7GAGACC 7CGAGCACCAA 
OGLNMFDGTDSCYFHSGARG 



1260 



1320 



A~CA"GGATGTGGGATTCCCGCC7TTT7AAC7A7GGAAACTGGGAG3TAC i i AGG fATC 
1 , ; , ; , i i — f 1380 

7AG7AACC7ACACCCTAAGGGCGGAAAAAT7GA"ACC777GACCCTC:A7GAA7CCA i AG 
Y I- W M W DSRLFNYGNWEV L R Y 



1 4ii0 

AAGA3iG7T-AC3CTC"ACCA::A-CCTACTCii,G r 7TAAAC7ACC"i.AA7C _ AAAC7AC 



L S M A R W W L C 



G i GTGACA I CAA i GA i GTATACTCACCACGGATTATCGGTGGGATTCACTGGGAACTACG 

' 1 1 1 '' ' '■ 1 1 i — 1 k 1500 

cacactgtagttactacatatgagtggtgcctaatagccaccctaagtgacccttga7gc 
gv.tsmmythkglsvgftgny' 

Hinc II 

AGGAATACTTTGGACTCGCAACTGATGT GGATGCTGTTGTGTATCTGATGCTGGTCAACG 

Z~ZZ _ ' ' ' '■ : i — — r 1550 

. u 1 i A i GAAACC i GAGCGTTGACTACACCTACGACAACACATAGACTACGACCAGTTGC 

EEYFGLA.TDVQAVVYIMLVN 
ATCTTATTCATGGGCTTTTCCCAGATGCAATTACCATTGGTGAAGATGTTAGCGGAATGC 



TAGAATAAGTACCCGAAAAGGGTCTACGTTAATGGTAACCAC7TCTACAATCGCCTTACG 
0 L ! KG LFPOA I T I GEOV SGM 



1620 



CGACATTT7GT AT i CCCGTTCAAGATGGGGGTGTTGGCTTTGACTATCGGCTGCATA7GG 

! ! 1 ! 1 r- i ! 1 ! , r 1630 

(4, GCTG i AAAACA7AAGGGCAAG77C7ACCCCCACAACCGAAACTGA7AGCCGACG7A7ACC 
gPT -C i PVQDGGVGFDYRLHM 

S CAA77GC7GA7 AAA7GGA77GAG77GC7CAAGAAACGGGA7GAGGA77GGAGAGTGGG7G 
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m i ATAACAAGTA i G7GAC i GTTTA7C7TCTACCAGCC7777CACACAAAG7A7GCGAC777 
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GTCATGA 7CAAGCTCTAGTCGG7GATAAAACTA7AGCA77CTGGCTGATGGACAAGGA7A 
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• TG6GAAATGAATTC6GCCACCCTGAGTGGATTGATTTCCCTAGGGCTGAACAACACCTC7 

. i — j , 1— 1 : 1 1 i : i_ 

ACCG777AC77AAGCCGG7GGGAC7CACC7AAC7AAAGGGA7CCCGAC77G77G7GGAGA 
HGNEFGHPEWIOFPRAEQHL 

CTGATGACTCAGTAAT7CCCGGAAACCAAT7CAGTTATGATAAATGCAGACGGAGATTTG 
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GACTACTGAG7CAT7AAGGGCC777GGTTAAGTCAATACT ATTTACGTC7GCCTCTAAAC 
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ACC7GGGAGATGCAGAATA7TTAAGATACCGTGGG7TGCAAGAA7TTGACCGGGCTATGC 
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AACGGAAGCTGAGTC7ACTAGG7GAAAAACCACCGAAGCCC7C77AAC7AGTATTACGGC 
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AAAGTGGAAiC _ ~C:7ACCATAC7-:TiGCAGGAGGAAG77Ai7ACCACi'ACG i G 

R => R S : M V v A 



CTTGTAGAACAGCAGTGGTCTATGCACTAGTAGACAAAGAAGAAGAAGAAGAAGAAGAAG 
h- ! h- j , 1 1 1 1 1 , h 2520 

GAACA i CTTGTCGTCACCAGATACGTGATCATCTGTTTCTTCTTCTTCTTCTTCTTCTTC 
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AAGAAGAAGTAGCAGTAGTAGAAGAAGTAGTAGTAGAAGAAGAATGAACGAACTTGTG 
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TTCTTCTTCATCGTCATCATCTTCTTCATCATCATCTTCTTCTTACTTGCTTGAACAC 
EEEVAVVEEVVVEEE 
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